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under conditions which, at the time when the various experi-
ments were made, led the authors to believe that they were
measuring the emissions characteristic of the elements in
question. It was thus expected that the constants A and b
would have definite values for each material. This statement
is exactly true only so far as concerns 3, which depends only
on the relative values of the currents at different temperatures.
In one or two of the experiments there is some latitude in the
value of A, which depends on the absolute value of the cur-
rents, on account of uncertainty as to the exact area of the
emitting surface, occurrence of some impact ionization, and
difficulty of attaining saturation. However, in most of the
experiments these uncertainties were not present, and in any
event they would not be expected to affect the order of
magnitude of A seriously.

A glance at the table shows that the expected result is far
from having been attained The variation of 5, for example,
for a given element is enormously greater than the variations
arising from errors of measurement justify. In fact, the re-
searches referred to at the beginning of this chapter have
proved one thing with great clearness, namely, that the deter-
mination of the emission constants for the elementary sub-
stances is an experimental problem of the most extraordinary
difficulty. There are two chief reasons for this.1 In the first
place the rate of emission is extremely sensitive to the
minutest traces of a large number of gases. In the second
place the general character of the emission from a wire sub-
ject to traces of gaseous contamination is not affected thereby.
That is to say, the hot body adjusts itself to the altered
circumstances, so that the emission still follows a current
temperature law of the form i = ATI/2 e~blT but with different
values of. the constants. There is therefore nothing in the
behaviour of the phenomena itself which enables one to tell
when, or if, the desired purification has been attained. More-
over, the effects produced by extremely minute amounts of gas
are so considerable that it is doubtful, at the present stage of
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